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1. Henu u 3a1a4m QU CHUTLTHHBI

1.1. Heau AUCHUNIAHBI
Ilensto ocBoenus auctuiuinHbl «OcHOBBI CBY  snekTpoHMKH» SBIsIeTCS (OpMUpPOBAHHUE
NpEeACTaBICHUN MO OCHOBaM paboThl TeHeparopoB u ycunuteneil nuamaszona CBY, KBY u I'BY,
MOJTy4YEHUE HaBBIKOB MPAKTUYECKOTO MPUMEHEHUs TPUOOPOB M YCTPONCTB 3TOT0 IMana3oHa YyacToT.

1.2. 3agaum Q¥ CUMILTHHBI
— @opMmHpoBaHME 3HAHUII MO BONpPOCAM TEOPUU W MPAKTHKU YCIEUIHOIO HCIOJIb30BaHUS
npubopos u ycrpoiicts CBY nuanaszona.
— IlpeacraBnenue o pusznueckux mporeccax B npudopax u ycrpoiicteax CBY nmamasona, a ¢
JPyroii CTOPOHBI, CBOOOIHO BIaI€Th METOAAMHU U CPEJCTBAMH aHAJIN3a MPOLECCOB B HUX.
— BrIpaboTka moHMMaHHUS KOHCTPYKTMBHBIX OCOOCHHOCTEH, MapaMeTpoB, XapaKTEpUCTHK U
PEKUMOB pabOTHI TPUOOPOB, a TakKe HAaBBIKOB npuMeHeHus: CBY npuOopsl Ha MpakTHKe.

2. Mecro nucuuiuinibl B cTpykrype OINOIT

Hucunmmna «OcnoBsl CBU-anexrponuku» (b1.B.O/1.2.1) otHocuTcst k 6moky 1 (BapmaruBHas
4acTh).

[IpenmecTByomuMy  TUCHUTUTMHAMHA, (OPMUPYIOIIMMH  HadajdbHBIC 3HAHUSA, SBISIFOTCS:
AKTyanpHble  TPOOJEMBl  COBPEMEHHOM  AJIEKTPOHMKM U HAHOIEKTpOHHKH, [lmaHupoBaHue
9KCIEPUMEHTA.

[TocnenyromuMu AUCIUTUTMHAME SIBJSIIOTCS: 3alllUTa BBIMTYCKHON KBadM(UKAIIMOHHOW paloTHI,
BKJIIOYasl TMOATOTOBKY K HPOLEAYpE 3aluThl U Ipouenypy 3aummutsl, M3mepenne CBY napamerpos
anemeHToB UMC, MWHurterpanbubsie cxemMbl CBY-muanazona, MopenupoBaHue W IPOECKTUPOBAHHE
rerepocTpykrypHsix CBU MUC.

3. TpeGoBaHus K pe3yJbTaTaM OCBOCHMS JUCHMILIIHHBI

[Iponecc n3yueHust JUCUUIUIMHBI HAllpaBJIeH Ha (POPMUPOBAHUE CIETYIOIUX KOMIETEHIUI:

— TIK-1 roroBHOCTBIO (pOpPMYNIHMPOBATH LETH U 334 HAYYHBIX MCCIIEOBAaHUI B COOTBETCTBUU
C TEHACHLUUSAMH M MNEPCHEKTUBAMU DPA3BUTHUS IEKTPOHUKH M HAHONIEKTPOHUKH, a TAKXKe CMEKHBIX
oOmacreii HayKM W TEXHUKH, CIIOCOOHOCTBIO OOOCHOBAHHO BBIOMpPATh TEOPETUUYECCKUE W
HKCIIEPUMEHTAJIbHbBIE METO/IbI U CPEACTBA PEIIEHUS CPOPMYIMPOBAHHBIX 3a/1a4;

— TICK-1 cnocoGHOCTBIO TPOBOAWUTH AaHAJIM3 MHPOBOTO OIBITa MPUMEHEHHUS MaTepualioB
HaHoreTepocTpykTypHOoi CBU-351eKTpOHUKY;

B pe3ynbrare nzydeHus IUCHUIIINHBI 00y4YarOIIUNACS TOJIKEH:

— 3HaTh (U3MYECKME NPUHIUNBI NpeoOpa3oBaHMs SHEPruil, Jexamue B  OCHOBE
MHUKPOBOJTHOBOH 3JIEKTPOHUKH; OCHOBHBIE XapaKTEPUCTUKU U MapaMeTpbl MUKPOBOJIHOBBIX MPUOOPOB U
OCOOEHHOCTH HACTPOMKM CX€M, MX HCIOJIB3YIOIIMX; MPUHLIMIEI pabOThl YCTPOMCTB, HCIOJIB3YIOIINX
aKTHBHBIE MUKPOBOJIHOBBIE TPHOOPHI.

—  YMeTh HCIIOJIb30BaTh METO/bl M CPEACTBA aHAJIM3a MPOLECCOB B MUKPOBOJIIHOBBIX MPUOOpAX;
00OCHOBBIBaTh IPUMEHEHUE MUKPOBOJIHOBBIX ITPUOOPOB B NMPAKTUUECKON NEATEIBHOCTH; pa3padarbiBaTh
CXEMBI YCTAaHOBOK IS TPOBEICHUS SKCIIEPUMEHTAIBHBIX UCCIIEIOBAHHA.

— BJAJeTh HaBblKaMU BBIOOpA W3 MHOXECTBA MHKPOBOJIHOBBIX NPUOOPOB €JMHCTBEHHOI'O
HEOOXOIMMOrO  JUIsl  SKCIIEPUMEHTAJIbHOW  YCTAaHOBKM;  HaBbIKAMM  OOpa0OTKM M OLEHKHU
SKCIIEPUMEHTAIBHBIX  pE3y/lbTaToB;, yMEHHEM pa3palaTbiBaTh TEXHHYECKHE TpeOOBaHHS IS
UCIOJIBb30BaHUSI MUKPOBOJIHOBBIX HPHUOOPOB B MNPAKTHKE; 3HAHUSAMHM IapaMeTpOB M XaAPaKTEPHCTHUK,
PEKUMOB PabOTHI MUKPOBOJIHOBBIX TPUOOPOB.

4. O0beM IMCHUILIMHBI U BUABI Y4eOHO# padoThl
OO0masi TpygZOoeMKOCTh JHUCUHUIUIMHBI cocTaBisieT 3.0 3a4eTHBIX ENWHHUIBI W TIPEICTaBlICHA B
Tabmuue 4.1.
Tabmuna 4.1 — TpymoeMKOCTb TUCITUTLIAHBI

Bunpl yue6HO nesTenbHOCTH Bcero yacos CemecTpsl
2 cemecTp
AynutopHbIe 3aHATHUS (BCETO) 56 56
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Jleknun 24 24
[IpakTnueckue 3aHATHSA 16 16
JlaGopatopHbie pabOTHI 16 16
W3 Hux B UHTEpaKTUBHOM popme 28 28
CamocrositensHas pabora (Bcero) 52 52
[TonroroBka K KOHTPOJBLHBIM paboTam 10 10
OdopmieHre 0TYETOB IO JIA0OPATOPHBIM padoTaM 11 11
[IpopaboTka JIEKITMOHHOTO MaTepuaia 13 13
IToaroroBka Kk IPaKTUYECKUM 3aHATUAM, CEMUHAPAM 18 18
Bcero (6e3 ax3amena) 108 108
OO01mas TpyI0eMKOCTh, 9 108 108
3ayetHbie Equnuiibt 3.0 3.0

5. Conep:xanue TUCUMIIIIMHBI

5.1. Pa3nenanl TMCOHUILIMHBI M BUABLI 3aHATHA
Paznensl AMCHUIIITUHBI U BUIBI 3aHATUHN MPUBEACHBI B Tabmwuie 5.1.
Tabmuna 5.1 — Pasgensl IUCHUIUINHEL U BUIBI 3aHITHHA

HasBanwust pa3iesioB AUCHUTLTHHBI E LR 8088 &L e BrL =32 =
2 cemectp

1 OcHOBBI (PU3UYECKHUX TTPOIIECCOB B 6 4 0 8 18  IIK-1, IICK-1
CBY npubopax

2 DAEKTpOAMHAMUYECKUE CUCTEMBI B 5 4 0 12 21 IIK-1, IICK-1
npubopax CBY anekrpoHuku

3 Pe3zoHaHCHBIE MPUOOPHI B AJIEKTPOHUKE 4 3 8 12 27 IIK-1, TICK-1
4 He pe3oHaHCHBIE PUOOPHI B 4 3 4 12 23 IIK-1, IICK-1
JIIEKTPOHUKE

5 IIpuGophl ¢ KBa3UCTATHUECCKUM 5 2 4 8 19  IIK-1, IICK-1
YIPABICHUEM JIEKTPOHHBIM TOTOKOM

Nroro 3a cemecTp 24 16 16 52 108

Uroro 24 16 16 52 108

5.2. Conep:xkanue pa3aesoB M CHUIIMHBI (110 JIEKIUAM)
Copeprkanue pa3aenoB TUCIUILIAH (TI0 JIEKIMSAM) TIPUBEICHO B Tabiuiie 5.2.
Tabnumua 5.2 — ComeprkaHue pa3aeaoB TUCIUIUIAH (TIO JEKIUSIM)
Haspanus pasnenos Coneprxkanue pasaeaoB TUCHUILIMHB (110 TEKIUIM) ; & E gL = % 2
2 ceMecTp

1 OcHoBel puznueckux  Omnpenenenue nuanazona CBY, KBY, 'BY. 6 IIK-1,
nporeccoB B CBY OcobeHHOCTH 1 KiTacCH(pUKaIHs MPUOOPOB. IICK-1
npudopax YpaBHEHUs1, XapaKTEPU3YIOIIUE B3aUMOICHCTBUE

3apSYKEHHBIX YaCTHULl C AIEKTPOMArHUTHBIMHU ITOJISIMHU.
[IponerHslie siBIEHUS Kak (pakTop, OrpaHUYNBAIOIIUI
OBICTpONIEHiCTBHE MPUOOPOB U OMIPEICTISIOIIUIA
KOHCTPYKIIMIO 3JIEKTPOAUHAMUYECKON CUCTEMBI
npudopoB.HaBeieHHBIE TOKHM BO BHEIIIHEH LIETIHA MTPH
JBYO)KEHUH CBOOOHBIX 3apsiioB. MeTOIbI yripaBlieHUsS
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MOTOKaMH 3apsDKEHHBIX YacTull. Meron
JUHAMUYECKOro yrpasineHus.OTéop sHepruu ot
IIOTOKA 3apsDKeHHBIX YacTHll. [IpeobpasoBanne
SHEPTUil B MUKPOBOJIHOBBIX NprOopax. OCHOBHBIE
napaMeTpbl MUKPOBOJIHOBBIX
npubopoB.JkBuBajeHTHBIE cxeMbl CBY npubopos.

Hroro

2 DneKTpoauHAMHYECKHE
CHUCTEMBI B Iprbopax
CBY s51eKTpoHUKHN

9J’IeKTpO,Z[I/IHaMI/I‘-IeCKI/Ie CUCTCMbI PC30HAHCHBIX U HC
pe3oHaHCHBIX prOopoB. KoHCTpyKIMK, TapamMeTpsl,
METOJIBI pacueTa napameTpoB.Pe3oHaTops! s
MHUKPOBOJHOBBIX IPUOOPOB. Pe3oHaropHas cucrema
MaI‘HeTpOHOB.gaMeI[JIHIOH_II/Ie CHUCTEMBI OJIA HE
PE30HAaHCHBIX TPUOOPOB.

Hroro

I1K-1,
I1CK-1

3 Pe3zonancHbIe TPUOOPEI
B JIGKTPOHHKE

[IponerHblie U OTpaxareabHbIE KIUCTPOHBI: TPUHIUIT
nevictBud. [[puMeHeHne KIMCTpoHa B Ka4eCTBE
YCUJIUTENSI, yMHOXKUTENS YaCTOThI, TEHEpaTopa.
XapakTepucTUKU U nmapameTpsl. KoHcTpykimuu
KJIMCTPOHOB.I pynnupoBKa 3JI€KTPOHOB B
MPOCTPAHCTBE B3aUMOJICHCTBUS U YCIOBUS
caMOBO30yK/IeHUsI MarHeTpoHa. Pexxumbl paboTHI U
yCIIOBUSI caMOBO30YyX1eHHsI MarHeTpoHa. OCHOBHBIE
XapaKTepUCTUKU U napameTpbl. KoHcTpykinmn
MarHeTpOHOB.

Hroro

I1K-1,
I1CK-1

4 He pe3oHaHCHBIE
npuOOpPHI B 3JEKTPOHUKE

Cxewma ycrpoticta JIBB u JIOB tuna O.
Munuartopuzanus gamn. OCHOBHbIE KOHCTPYKTUBHBIE
ocobennoctu JIBB u JIOB Tuna - O. Konctpykmuu
JIBBO u JIOBO, JIBB u JIOB tuna M. [Ipunnun
nerctBrg. OCHOBHBIE XapaKTEPUCTUKU U MTAPAMETPBI
npubopos. Koncrpykuuu JIEBM u JIOBM.

Hroro

IK-1,
IICK-1

5 Ipubopsl ¢
KBa3HCTaTHYECKUM
yIIpaBJICHUEM
AIIEKTPOHHBIM MTOTOKOM

[TonmympoBOJHUKOBBIE TUOJIBI C TTOJIOKUTEIBHBIM H
OTpULATETFHBIM JUHAMHUYECKUM COIIPOTUBIICHUEM.
I'eneparops! Ha nonynpoBoannkoBbsix CBY nuomax
(JITT u AT).YcnoBus Bo30yxaeHust. Pesxxumpl
paboThI, paboyasi 4acTOTa ¥ BBIXOJAHAS MOIIHOCTb.
OKBUBAJICHTHBIE CXEMBI.

Hroro

5

I1K-1,
I1CK-1

Hroro 3a cemectp

24

5.3. Pazgeqbl AMCHUILUIMHBI M MEKIUCIMILIMHAPHBbIE CBA3M ¢ 00ecneYrnBAOIMMH (TIPeabIIy UMM )

U o0ecnedyrBaeMbIMU (IMOCTEAYIOIIMMH) JTUCHUUIITIMHAMH

Paznensl MUCHUTUIMHBI U MEXIUCUIUITMHAPHBIE CBSI3U C O0ECIICUMBAIONUMU (TIPEIBITYITUMU) U

obecrieunBaeMbIMH (TIOCIIETYIONTMMHI ) JUCITUTUTMHAMY TIPEICTaBIeHbI B TabmuIe 5.3.

Tabnuma 5.3 — Pa3nensl IUCHUITIIMHBI U MEXKIUCIUIUTMHAPHBIE CBSA3U

HanmeHoBanne qUCIIAIINH

No paznenoB TaHHOW AMCHUIUIAHBI, JJIs1 KOTOPBIX
HEOO0XOMMO U3yUeHUE 00ECIICUNBAIONIUX U
00€eCIIeUnBAEMBIX JUCIIAILINH

1 2 3

4
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[IpenmecTBytomMe TUCIUTLTAHBI

1 AkTyanpHbIE TPOOJIEMBI COBPEMEHHOM
AIIEKTPOHUKHU ¥ HAHOZJIEKTPOHHUKHU

+ +

2 IInanupoBaHueE IKCIIEPUMEHTA + + +

[Tocnenyromme AUCUUTLIMHBL

1 3amuTa BEIMYCKHON KBaTH(PUKALMOHHOM
paboThI, BKIIIOYAs! TOJITOTOBKY K IPOLIEype + + + + +
3alUTEI U IPOLENYPY 3aILUTEI

2 N3smepenne CBY napamMeTpoB 37€MEHTOB

+ + +
UMC
3 Unrerpansubie cxembl CBU-nnanazona + + + + +
4 MopenupoBaHUE U IPOESKTHUPOBAHUE n n n

rerepocTpykTypabsix CBY MUC

5.4. CooTBeTCcTBHE KOMIIETEHIIN, POpPMUPYEMBbIX NPH U3YUYEHHH JUCHUILINHBL, U BUIOB 3aHATHIH
CooTBeTcTBHE KOMIETCHUUH, (OPMUPYEMbIX MPH HM3YYEHUU IAUCLUUIUIMHBL, U BUIOB 3aHATUH
MPEACTABICHO B TabmwuIe 5.4.
Tabmuna 5.4 — CooTBeTCTBUE KOMIIETEHIMH, (HOPMHUPYEMBIX NPU U3YyYCHHUU IUCLUUIUIMHBL, U BUAOB

3aHATUN
g E Buasl 3aHsaTHIA
= T DOpMBI KOHTPOJIA
g g R N8 Sed&s §5 &

IK-1 + + + + KonrtponwsHas pabora,
3amura otuera, OTYET 11O
naboparopHoii pabote,
Onpoc Ha 3aHATHSX,
Brictynnenue (oknam) Ha
3agsaTun, Tect

IICK-1 + + KontponwsHas pabora,
Onpoc Ha 3aHATHSX,
Brictynnenue (oknam) Ha
3agsaTun, Tect

6. UnTepakTHBHBIE MeTOABI U GOPMbI OPraHU3aANMH 00yYeHUS
TexHOIIOruM HHTEPAKTUBHOTO O0YUYEHUS MTPHU Pa3HBIX (hOopMax 3aHATHI MpHUBEICHBI B Tadimie 6.1.
Tabnuna 6.1 — TexHONOTrMH HHTEPAKTUBHOTO 00yUYeHUS IIPU Pa3HBIX (OpMax 3aHITUN

NuTepakTuBHbIE HNuTepakr
HNHTepakTuBHBIE
Metonanl nabopaTopHBIC 3aHSITHS, UBHbLIC Bcero, u
MPAaKTUYECKHUE 3aHATHS, U
q JEKIWH, 4
2 cemectp

Mos3roBo# mTypMm 2 2 3 7
PemreHne cuTyanimOHHBIX 2 3 2 7
3a1a4
BeicTyruienue B ponu 2 2 4 8
00yJaromiero
PabGora B xomaune 2 1 3 6
Hroro 3a cemectp: 8 8 12 28
Hroro 8 8 12 28
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7. JIabopaTopHbie padoThI
HanmMenoBanue nmabopaTopHbIX padbOT mpHuBeaAeHO B Tabmwmie 7.1.
Tabnuma 7.1 — HaumeHnoBanue 1a00paTopHBIX padoT

HasBanwust pasuenon HanmenoBanue 1ab0paTOpHBIX pabOT 8E8. =8 ¢
2 cemectp
3 Pe3onancHblie mpubopsl  MccnenoBanrne MarHeTpoHa 4 [TK-1
B SJICKTPOHHKE HccenenoBanne oTpaxareibHOIO KIMCTPOHA 4
Uroro 8
4 He pe3oHaHCHBIE Uccnenosanne ycunurensHoi JIBB tuma O 4 [TK-1
npuOOPEI B SJEKTPOHUKE Hroro 4
5 IIpubopsi ¢ Uccnenosanus reneparopa Ha quone ['anHa 4 [TK-1
KBa3UCTATUYECKUM Hroro 4
yIpaBIeHUEM
SJICKTPOHHBIM ITOTOKOM
Nroro 3a cemecTp 16

8. IIpakTHyeckue 3aHATUSA (CEMHUHAPDI)
HanMeHoBaHME MPaKTHUECKUX 3aHATHHA (CEMHHAPOB) IPUBEACHO B Tabmwuie 8.1.
Tabnuna 8.1 — HauMmeHoBaHue MPaKTHUECKUX 3aHATUH (CEMHHAPOB)

) (D]
Hassanwus paznenos HauMeHoBaHUE MPAKTUYECKUX 3aHATHH (CEMUHAPOB) ; & £€3.=% g
2 cemectp

1 OcHOBBI (pu3MYeCKUX  YIIIBI IPOJIETa, HABEACHHBIC TOKU, TPOBOAUMOCTh 4 [TK-1
npoueccos B CBY nprOOPOB, SKBUBAJICHTHBIE CXEMBI IPUOOPOB.
npudopax Vitoro
2 DnexkrpoguHamudeckre Pe3zoHaTopsl. 3ameistonre CucTeMbl. BhIBOIbI 4 T1IK-1
CUCTEMBI B IprOOpax SHEPTUU Ha JUHUU Niepeiaund (BOJTHOBODI,
CBUY snekTpoHUKH KOAKCHaJIbHBIC IMHUU, TTOJIOCKOBBIC).

Hroro 4
3 Pe3onancHbie mpubOopsl  Pacder BHIXOAHBIX TapaMETPOB KIHCTPOHOB U 3 [TK-1
B AJIEKTPOHUKE MarHeTpoHOB.

Hroro 3
4 He pezoHaHCHbIE Pacuer Bbixogubix napamerpos JIBB n JIOB. 3 IK-1
MPUOOPHI B JICKTPOHHUKE Vitoro 3
5 IIpubopsi ¢ Pacuer Beixonubix mapamerposn IJII" u TJITT/. 2 IIK-1
KBa3UCTATUYECKUM Hroro 9
yIpaBIeHUEM
AJIEKTPOHHBIM TOTOKOM
Nroro 3a cemecTp 16

9. CamocrosiTesibHasA paboTa
Bunasl camocrosiTenbHON paboThl, TPYAOEMKOCTh U (POPMUPYEMbIE KOMIIETEHIIUN TPEACTABICHbI B
Tabmuue 9.1.
Tabnuna 9.1 — Buasl caMocTosTeIbHON paboThl, TPYAOEMKOCTh U POPMUPYEMbIE KOMIETEHLIUU

Bunpl camoctosTenpholi X £ 4 2 % E
HasBanus pasnenos g S Y = 2 DOpMBI KOHTPOJIA
paboTbI ~o0 o EQT E
2 ceMecTp
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1 OcHOBBI (HPU3NYECKHUX [TonroroBka k 4 | TIK-1, BricTymienue (noxmnanm) Ha
npoueccoB B CBU MIPAKTUYECKUM 3aHATHAM, [ICK-1 3aHsATUU, KOHTpOsbHAS
npudopax CeMHHapaM pabora, Onpoc Ha
[IpopaboTka JIEKIIMOHHOTO 2 3aHATHSX, TecT
marepualna
[ToaroroBka k 2
KOHTPOJIBHBIM paboTam
Utoro 8
2 DnexkrpoguHamudeckue [loaroroska k 6 IIK-1, BricTymiienue (noxmnam) Ha
CUCTEMBI B IprOOpax MPAKTUYECKUM 3aHATHAM, [ICK-1 3aHsTUU, KOHTpOsbHAS
CBUY s51eKTpoHUKHN ceMHHapam pabora, Onpoc Ha
[IpopaboTka JTEKITMOHHOTO 4 3aHATUAX, TecT
Marepuaa
IToxroroska k 2
KOHTPOJIbHBIM paboTam
Hroro 12
3 Pe3onancusie mpubopsl  [TonroroBka k 2 IIK-1, BricTymnenne (qoknan) Ha
B 2JIEKTPOHUKE MPAKTUYECKUM 3aHATHM, IICK-1 3aHATHH, 3aliTa OTYeTa,
ceMuHapaMm KontponbHas pabora,
[IpopaboTka JTEKITMOHHOTO 2 8Hp oc Ha sagﬂm;{x, .
MaTepHana TYET IO JTaOOPaTOpHOI
pabore, Tect
OdopmieHre 0TYETOB 110 3
nabopaTtopHbIM paboTam
OdopmieHre 0TYETOB 110 3
1abopaTopHBIM paboTam
[ToagroroBka k 2
KOHTPOJIBHBIM paboTam
Hroro 12
4 He pe3oHaHCHBIC [TonroroBka k ITK-1, BricTymiienne (qokmnanm) Ha
npuOOpPHI B JIEKTPOHUKE  MPAKTUYECKUM 3aHATHUSM, I1CK-1 3aHITHH, 3alUTa OTYETA,
ceMuHapaMm KontponwHhas pabora,
[TpopaboTka J1eKIIMOHHOTO 3 8Hp 0c Ha 3ag;1m;1x, .
Mareprana TYET M0 JJabopaTopHOil
pabote, Tect
Odopmienre 0T4eTOB 10 3
naboparopHbeIM paboTam
IToxroroska k 2
KOHTPOJIbHBIM paboTam
Hroro 12
5 IIpubopst ¢ [ToaroroBka k IK-1, BricTymenne (qokian) Ha
KBa3UCTaTUUECKUM MPAKTUYECKUM 3aHATHIM, IICK-1 3aHATHH, 3aluTa OTYeTa,
yIpaBIeHUEM ceMuHapam Kontponshas padora,
ANIEKTPOHHBIM TOTOKOM TpopaGoTKa JICKIHORHOTO 2 8npoc Ha sagﬂmﬂx, }
MaTepHana TYET IO JTaOOPaToOpHOI
pabore, Tect
OdopmieHre 0TYETOB 110 2

1abopaTopHBIM paboTam
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IToxroroska k
KOHTPOJIbHBIM paboTam

Hroro 8
Hroro 3a cemecTp 52
Hroro 52
10. KypcoBoii npoekT / KypcoBasi padora
He npenycmorpeno PYIIL.

11. PeiiTuHroBasi cucreMa JJisi OEHKH YCII€BAeMOCTH 00y4ar0IIHXCS

11.1. BajsibHBIe OLEHKH VIl 3JIEMEHTOB KOHTPOJISI
Tabnuna 11.1 — banabHbIe OLEHKH 11 JIEMEHTOB KOHTPOJIS

. . MakcumanbHbIi
. MaxkcumaabHbIH MaxkcuManbHBIN
DneMeHTHl yueOHOU 6asu1 3a mepuoa Bcero 3a
6amn Ha 1-yto KT ¢ Gamr 3a mepuon
NEeITEIbHOCTH Mexny 2KT u Ha ceMecTp
Hauana cemectpa  Mexnay 1KT u 2KT
KOHEIl ceMecTpa
2 cemectp
Brictymuienue (moknan) Ha 3 4 3 10
3aHATUHU
3ammra oTueTa 10 10 20
KonTponbhas pabota 10 10 15 35
Ornpoc Ha 3aHATUSIX 3 4 3 10
Otuyet mo mabopaTopHOMt 10 15 25
pabote
Nrtoro makcumym 3a 16 38 46 100
epuos
Hapacratomum utorom 16 54 100 100
11.2. Ilepecyer 62/1JI0B B OLICHKH 32 KOHTPOJIbHbIE TOYKH
[lepecuer 6amIOB B OIIEHKH 32 KOHTPOJIbHBIE TOUKH MpeCcTaBieH B Tabnuue 11.2.
Tabnuna 11.2 — I[lepecuer 6amioB B OIEHKH 32 KOHTPOJIBHBIC TOUKH
bayuiel Ha 1aTy KOHTPOJIBHOM TOUKHU Onenka
> 90% ot MakcuManbHON cyMMBbI 6asutoB Ha gaty KT 5
Ot 70% 1o 89% ot makcuMaabHO#M cyMMbI O6aioB Ha aaty KT 4
Ot 60% 10 69% oT MakcuManbHOU cyMMbI OaioB Ha aaty KT 3
< 60% oT MakcuMaIbHOU cyMMbI OasuioB Ha naty KT 2

11.3. IlepecyeT cymMMbI 02J1JI0B B TPAAULIMOHHYIO M MEKIYHAPOAHYIO OLIEHKY
[Tepecuer cymMBbl OaJIOB B TPAAUIIMOHHYIO H MEXKAYHAPOAHYIO OIICHKY MPEICTABJICH B TAOIUIE

11.3.

Tabmuna 11.3 — Ilepecuer cyMMbl 0aJIOB B TPAJUIIMOHHYIO M MEXKIYHAPOAHYIO OLIECHKY

Hrorosas cymma 6asios,

Ornenxka (I'OC) YUHUTBIBAET YCHEIIHO CAAHHBIN Onenka (ECTS)
9K3aMeH
5 (oTM4HO) (3a4TEHO) 90 -100 A (OTIUYHO)
4 (xopor1o) (3a4TeHO) 85 -89 B (ouens xoporo)
75 - 84 C (xopor0)
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70 - 74
D (ynoBneTBopUTEIBHO)
65 - 69
3 (YyAOBIETBOPHUTENIHHO) (3a4TEHO)
60 - 64 E (mocpencteenno)
2 (HeyROBIICTBOPHTELHO) (HE Hwxe 60 6ammos F (meynoBneTBopHUTEIBbHO)
3a4TEHO)

12. Y4yeOHO-MeTOAUYeCKOEe U MH(OPMALIMOHHOE 0O0ecnedeHne TUCUUIIMHbI

12.1. OcHOBHas qUTEpaTypa
1. TIpuGopst u ycrpoiictea CBY, KBY u I'BY nuanazonos: Yue6Hoe nocodue / Cokomnona XK. M.
- 2012. 283 c. [DnekrpoHHbIii pecypc| - Pexxum mocryma: https://edu.tusur.ru/publications/634 (mara
obpamenus: 28.06.2018).
2. IlpubGopsl u ycrpoiictBa ontuueckoro 1 CBY nuamazonos: YuebHoe mocodbue / Kymg I T,
Cokonosa K. M., Ilanruna JI. U. - 2012. 414 c. [OnexkrpoHHbli pecypc] - Pexum pocrymna:
https://edu.tusur.ru/publications/716 (nara oopamenus: 28.06.2018).

12.2. lonotHMTEIBHAS IUTEPATypa
1. Bobposckuii FO.JI. DnekrpoHHBIE, KBaHTOBbIE NMPUOOPHI M MHKPOAIEKTPOHHMKA: YueOHOe
nocobwue st By30B // pen. H.J[. ®enopos. — M.: Paano u cBs3p, 2002. — 560 c¢. (Hasmuue B OuOIMoTeKe
TYCVYP - 61 3k3.)
2. TpuropbeB A.Jl. DnexkrpoaHaMHKa W MHUKPOBOJHOBAas TEXHUKA: [DJIEKTPOHHBIA pecypc]:
VYuebuuk g By3oB. — CII6.: M3narenscBo «Jlaub», 2007. — 704 c. [DnekrponHslii pecypc] - Pexxum
noctyma: http://e.lanbook.com/view/book/118 (mara o6pamenus: 28.06.2018).

12.3. YueOHO-MeTOAUYECKHE MOCOOU

12.3.1. O0s3aTe/ibHbIE Y4eOHO-MeTOANYeCKHe MOCOOUus

1. OnoBel CBY o»nektponuku: COOpHHK 3amad, BONPOCOB M yIpakHEHHH (ydeOHO-
MeTouueckoe mocodue mo npakrudeckuM 3ansaTtusMm) / Cokomosa XK. M. - 2013. 124 c. [DneKkTpoHHBIHA
pecypc] - Pexxum noctyna: https://edu.tusur.ru/publications/3713 (nara obpamenus: 28.06.2018).

2. MHccnenmoBanme oTpaxareqbHOTO KIHCTpoHA: PykoBomcTBo Kk maboparopHoit pabore /
[MTagycoBa E. B., CoxonoBa K. M. - 2011. 20 c. [DnexrponHsiii pecypc] - Pexum nocryma:
https://edu.tusur.ru/publications/104 (nara oopamenus: 28.06.2018).

3. HccnenoBaHue yCHIMTENBHOM JIaMIIbl OeryIiel BOJHbI: PykoBoACTBO K 1abopaTtopHOit paboTe
/ CoxomoBa XK. M., HukudopoB A. H. - 2011. 27 c. [DnekrpoHHbIi pecypc] - Pexum moctyma:
https://edu.tusur.ru/publications/108 (mzara obpamenus: 28.06.2018).

4. MUccnenoBanne CBY reneparopa na nuone ['anHa: PykoBoacTBo k sraboparopHoii padore /
CoxonoBa K. M., HuxudopoB A. H. - 2011. 23 c. [DOnexrponnsni pecypc] - Pexum pocryna:
https://edu.tusur.ru/publications/110 (mara obpamenus: 28.06.2018).

5. MHccnenmoBaHue MHOTOPE30HATOPHOTO MarHeTpoHa: PykoBomacTBo k nabopatopHoil pabote /
[TanycoBa E. B., CoxomoBa K. M. - 2011. 17 c. [OnekTpoHHbi pecypc| - Pexum npocrymna:
https://edu.tusur.ru/publications/109 (zara obpamenus: 28.06.2018).

6. MuKpOBOJIHOBBIE TTPUOOPHI U YCTPOMCTBA: YUEOHO-METOANIECKOE MOCOOHE MO OpraHU3aIuu
camocTosTeNbHOM paboTel cTynenToB / CokomoBa XK. M. - 2010. 97 c. [DnektponHsIii pecypc] - Pexum
noctyna: https://edu.tusur.ru/publications/16 (nara oopamenus: 28.06.2018).

12.3.2. YyeOHO-MeTOAHYECKHE TOCOOUS 1JIsl JIMI] C OTPAHMYECHHBIMH BO3MOKHOCTSIMH 3/10POBbSI H
UHBAJU/I0B

VY4ebHo-MeToANYEeCKHE MaTepralbl sl CaMOCTOSATENILHOM U ayInTOPHOW PabOThI 00yJaronuxcs
U3 4Yucia Jiv1i ¢ OrpaHuuYCHHBIMU BO3MOKHOCTAMUA 300POBbSA U MHBAJIMIOB NPCAOCTABIIAOTCA B (bopMax,
alalITUPOBAHHBIX K OTPAaHWYECHUSIM UX 300POBbS M BOCIIPUATHS HH(OPMALIHH.

s 1un ¢ HapylIeHUsIMHU 3peHu:

- B ()opMe NMEKTPOHHOTO IOKYMEHTA;

- B Ie4aTHON (hOopMe YBETUUCHHBIM MIPUGTOM.

JL1s1 1M1 ¢ HApYIIeHUsIMH cJIyXa:

- B (hopMeE AIIEKTPOHHOTO IOKYMEHTA;
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- B Tie4aTHOU (hopme.

J1s U1 ¢ HAPYLIEHUsSIMU OTIOPHO-BUTATEJILHOTO aNapara:
- B ()OpME IITEKTPOHHOTO IOKYMEHTA;

- B Tie4aTHOU (opme.

12.4. IIpodeccuonanbHbie 0a3bl JAHHBIX M HHPOPMALMOHHBIE CIIPABOYHbIE CHCTEMbI
1. PexomeHmyercss HCIONB30BaTh HH(POPMAIIMOHHBIC, CIPABOYHBIE W HOPMAaTHBHbBIC Oa3bl
JTAHHBIX, PaCIOJIOKEHHBIE 1O aapecy: https:/lib.tusur.ru/ru/resursy/bazy-dannyh

13. MarepuajabHO-TeXHHYECKOe o0ecreyeHue TUCHUILIUHBI U TPedyeMoe MporpaMMHoOe
obecneuenmne

13.1. O0mue TpeOGOBaHUS K MATEPHAJIbHO-TEXHUYECKOMY U IPOrPAMMHOMY 00ecIie4eHH 0
AUCHMUILINHBI

13.1.1. MarepuajibHO-TeXHHYECKOEe U POrPaAMMHOe o0ecnedyeHue 1JIsl JJeKIMOHHBIX 3aHATHI
s mpoBeneHust 3aHATUN JIEKIMOHHOTO THIA, TPYMNIOBBIX M MHAWBUIYaJbHBIX KOHCYIbTALUH,
TEKYIIETO KOHTPOJS W MPOMEXKYTOYHOM aTTeCTallUH HCIONB3YETCs ydeOHash aymuTOpUs C KOJTUYECTBOM
MOCaOYHBIX MECT He MeHee 22-24, 000pynoBaHHas TOCKOM M CTaHAApTHON yueOHOU Mebenbro. Mmerores
JEMOHCTpAIIMOHHOE 000pyIOBaHWE M y4eOHO-HAISATHBIC TOCOOWs, OOECIEUMBAIONINE TEMATHUECKHE
WJUTIOCTPAIUH 110 JIEKIIMOHHBIM pa3ziesiaM AUCLIUILITHHBL.

13.1.2. MarepuajibHO-TeXHHYECKOEe U POrPaMMHOe o0ecnedyeHue AJIsl NPAKTHYeCKUX 3aHATHI

JlaGoparopust MUKpOBOJIHOBOW TEXHUKHU

yueOHasi aynuTopus I TPOBENCHUS 3aHATUN JEKIMOHHOTO THIA, y4eOHas ayguTOpHs IS
MIPOBEJICHUS 3aHATHI MPAKTUYECKOTO THIA, yueOHas ayniuTopus Ui IPOBEACHUS 3aHATHI 1aOOpaTOpHOTO
TUMa, ydeOHas ayguTOpHs 7S MPOBEACHUS 3aHITHA CEMHUHAPCKOTO THIIA, TIOMEIICHHUE IJI KYpPCOBOTO
MPOEKTUPOBAHUS (BBIOJIHEHUSI KYpPCOBBIX pPalO0T), TMOMEIIeHUEe [UIsl TPOBEACHHS] TPYNIOBBIX H
WHIUBUAYAITBHBIX KOHCYIbTAIHNA

634034, Tomckas obnactb, . Tomck, Bepmuauna ynuna, a. 47, 328 ayg.

Onwucanue uMeronierocs 000pyIoBaHuUs:

- Kommniprorepasie paboune cranmuu (14 mrt.);

- lemoHCTpanmonHoe 000pyI0BaHue IS pe3eHTanui (mpoek-Top 1 mr., 3kpan 1 mwr.);

- Octmnorpad GDS — 71022 (1 mt.);

- Usmepurens P2M-18 (1 mt.);

- 'eneparop curnamna 33522A (1 mr.);

- Bonsrmerp uud. GDM 8145 (1 wt.);

- U3ameputens P2M-04 (1 mt.);

- Anamuzarop criektpa CK4M-04 (1 mwr.);

- Octmmnorpad mudposoit MS07104 (1 mt.);

- Mynerumetp rudposoit 34405A (1 wr.);

- Uctounuk nmuranuss GPD-73303S (1 mt.);

- I'eneparop I'3-14 (2 wrt.);

- I'eneparop 1'4-126 (1 mt.);

- M3mepurens P2-60 (2 610ka);

- Usmeputens P5-12 (1 mt.);

- smepurensHas nuaus P1-27 (1 mrt.);

- Bexropnsrii ananuzarop curaanoB PAM-18 (1 mt.);

- ONOpHO-NIOBOPOTHOE yCTPOMCTBO (1 mIT.);

- KomrmekT criennanu3upoBaHHON yueOHOM Mebemnu;

- PabGouee mecTo npenonaBarers.

[TporpammHoe obecrieueHue:

— Microsoft Office 2010 u Huxe

13.1.3. MarepuajibHO-TeXHHYECKOEe U MIPOrPpaMMHOe odecriedeHne JJ15 Ja00paTOPHBIX padoT
JlaGoparopust «nMeKTpOHHBIX, KBaHTOBBIX 1 CBY mpubopo»
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yueOHasi ayIuTOpUs JUIsl MPOBENCHUS 3aHSATHI MPAKTUYECKOTO THIA, ydeOHas ayquTOpHs s
MIPOBECHUS 3aHATHI 1TaOOPaTOPHOTO TUTIA

634034, Tomckas o6macte, . Tomck, Bepmnauna ynuna, a. 47, 329a ay.

Onucanue UMeroIerocs 000pyI0BaHUS:

- I'eneparop I'5-54 (1 wt.);

- I'eneparop 1'4-126 (1 mt.);

- Ocmunorpag C1-112A (1 wr.);

- U3smepurensuas nuaus P1-4 (2 mr);

- Uctounuk nuranus YUII-1 (2 m);

- Ontuyeckas ckambst OCK-3 (3 mt.);

- Jlazep JIT'H-105 (1 wt.);

- Ocmumorpad C1-65 (1 mt.);

- I'eneparop curnanos ['4-102 (1 mT.);

- MwmmuBartmetrp B3-36 (1 mt.);

- U3mepurenbHas BonHoBoaHAst uaust BJI-140 (2 mt.);

- Yeunurens Y2-4 (1 mrt.);

- Ocuumnorpad C1-5 (1 mrt.);

- I'eneparop 1'4-109 (1 mt.);

- KoMrutekt cnennanusupoBanHoi yueOHOM Mebenu;

- PaGouee mecTo npemnonaBarers.

[IporpammHoe obecrieueHue He TpedyeTcsl.

13.1.4. MaTrepuaJIbHO-TEXHHYECKOE H IPOrpaMMHOe obecredeHue A1l CAaMOCTOATeIbHOI padoThI
s caMOoCTOSTENbHON paboOThl UCTHONIB3YIOTCS yueOHBbIC ayAUuTOpPHH (KOMIBIOTEPHBIE KIIACCHI),
PaCIOJIOKEHHBIE TI0 aJIpecaM:
- 634050, Tomckas obnacts, r. Tomck, Jlenuna npocnexr, a. 40, 233 ayx.;
- 634045, Tomckas obmacts, T. ToMmck, yn. Kpacnoapmetiickas, n. 146, 201 ay.;
- 634034, Tomckas obnacts, r. Tomck, Bepummauna ynuna, 1. 47, 126 ayn.;
- 634034, Tomckas obnactb, . Tomck, Bepmuauna ynuna, x. 74, 207 ayg.

CocrtaB 000py10BaHUS:

- yueOHast MmeOerb;

- kommbroTephl kiaacca He Huxke [IDBM INTEL Celeron D336 2.81T . - 5 miT,;

- KOMIIBIOTEPHI TMOAKIIOYEHBI K ceTn «MHTepHeT» W 00eCIeyrBaIOT JOCTYN B IJIEKTPOHHYIO
nH(pOpPMAITMOHHO-00pa30BaTEILHYIO CPENY YHUBEPCUTETA.

[TepedeHp MporpaMMHOTO 0OECIICYCHUS:

- Microsoft Windows;

- OpenOffice;

- Kaspersky Endpoint Security 10 mist Windows;
- 7-Zip;

- Google Chrome.

13.2. MarepuajibHO-TeXHUYeCKOe o0ecredeHne TUCHUIITHHBI IS JTHI ¢ OTPAHUYEeHHBIMU
BO3MOKHOCTSIMH 310POBbSI 1 HHBAJIH/I0B

OcBoeHMe NUCHUIUIMHBI JIMLIAMUA C OTPAaHUYEHHBIMH BO3MOXKHOCTSIMU 370POBbsl M MHBAJIUJAMHU
OCYIIECTBIISIETCS C UCIIOIH30BAHUEM CPENICTB 00yUEHUS OOIIETO U CHEeIHATLHOTO HAa3HAYCHHUS.

[Tpu 3aHsATHSAX € OOydYalOIIMMHUCS € HAPYUIEHMSAMM CJIyXa IPEIyCMOTPEHO HCIOJIb30BaHUE
3BYKOYCHJIMBAIOLLIEH amnmaparypbl, MYJIbTUMEAUNHBIX CPEICTB W JPYTUX TEXHUYECKUX CPEICTB
npuemMa/repenadn yaeOHoi umH(opmanuu B JAOCTYMHBIX (opmax, MOOUIIBHON CHCTEMBI MPENOJaBaHUS
Uit 00y4aroIMXCsl ¢ WHBAJIMIHOCTBIO, TIOPTATUBHON HMHIYKIIMOHHON CHUCTEMBI. YueOHasl aynuTopus, B
KOTOPOW 3aHUMAIOTCSI OOydYaroniuecs ¢ HapylmIeHHeM cliyxa, o0OpyloBaHa KOMITBIOTEPHOM TEXHUKOM,
ayIMOTEXHUKOH, BUICOTEXHUKOU, JEKTPOHHOMN JOCKOU, MYJIbTUMEIUMHON CUCTEMOM.

[Tpu 3aHATHAX ¢ 0OyUYaAIOIIMMUCS ¢ HAPYIIEHUSIMU 3PEHUSIMH [IPETyCMOTPEHO HUCIIOJIb30BaHUE B
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JICKIIMOHHBIX U YU4EOHBIX ayAUTOPUSIX BO3MOKHOCTH ITPOCMOTPA YAaJICHHBIX 00BEKTOB (HalpuMep, TeKCTa
Ha JIOCKE WJIM ClIaii/ia Ha SKpaHe) MPY TOMOIIHM BHIACOYBEIHMUYHUTENEH I KOM(POPTHOTO MPOCMOTpA.

[Ipu 3aHATHAX C O0Oy4alOIIUMHCS € HApYLIIeHHSIMH ONOPHO-ABUIaTeJbHOI0 amnmapara
UCTIONB3YIOTCS AJITEPHATHBHBIE YCTPOWCTBAa BBOAAa HMH(GOpPMAIMM U JpyrHe TEXHUYECKHE CPEICTBA
npuema/mepenadu y4eOHOW HMH(pOpMALUU B JOCTYHHBIX (GopMax, MOOMIBHOM CHCTEMBbl OOydeHHs s
JIIOAEH ¢ MHBAJIUIHOCTBIO.

14. Oueﬂoqnme MaTepUuaJabl H METOANICCKHEC PEKOMECHIAIUU 110 OPraHUu3allui U3YyUYCHU S
AUCHHUIIIMHBI

14.1. Coaep:xaHue OLEHOYHBIX MATEPHAJIOB U METOAUYECKUE PEKOMEHIANH
Jlnist OlleHKH cTeneHu c(hOPMUPOBAHHOCTH M YPOBHSI OCBOEHUS 3aKPEIUICHHBIX 3a JAUCIUILTUHON
KOMIIETEHITUH MUCTIOJIb3YIOTCS OIICHOYHBIC MaTepHUaIIbl B COCTABE:

14.1.1. TecToBbBIE 3a1aHUA

500 (Om)
BonnoBoe conporuBiieHne 1207 (Om)
CBOOOHOTO MTPOCTPAHCTBA PABHO 200 (Cwm)
1307 (Om)
k=f/c
BonHoBoe uncio onpenensercs k=w/c
dbopmymnon k=2m/\
k=wc

Cﬁljldi = q; rotHdS
L

N

3akona Oma B muddepeHnnanbHON B=rot A
dbopme J. rotgradedV =0
vV
j=0E
D=¢E
VYKaxuTe cBsI3b BEKTOPOB B=cH
MarHUTHOTO MOJIA B MaT€pHUaIbHON Cpeie: B=uH
D= uE
3x10% (m/c)
Uemy paBHa CKOPOCTh CBETa B 330 (m/c)
BaKyyMe: 100 (xm/4)
3%x10° (km/c)
OBICTPYIO
Kakyro Tpoiiky BeKTOpOB BCEHAIIPABJICHHYIO
COCTaBJIAIOT BEeKTOpa [1 , E U H. IpaBylo
JIEBYIO

3aKOoH ITOJIHOTO TOKA:
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Bekrop Ymosa-IloiitHTHHTra
ONPEIEIAETCS BEIPAKEHUEM:

= [Ex]
ﬁ:%[*xﬁ*]
ﬁ:%[*xg*]
ﬁ:%[*xﬁ*]

Uemy paBHA JUIIEKTPUYECKAs

8,85x107% (D/m)

6,28x107"° (D/m)

MIPOHHUIIAEMOCTh BaKyyMa.: 107/ 4n C* (D/m)
4nx10" (Tu/m)
Eoo
OCHOBHOI THII BOJIHEI B BOJIHOBOJIC Eo
MPAMOYTOJILHOTO CEYEHUs? Hy,
Hio

3aKOH JIEKTPOMArHUTHON
naaykunu Gapanes-Jlenna:

~om

Edi =L [ BaS
dry

B=rotA

j rot gradpdV =0

14

j=0E
D=¢E
YKaxXuTe CBA3b BEKTOPOB R
) =&
DIIEKTPUYECKOTO IOJISl B MAaTEPHAIIbHOM T
cpene: e
D=uFE

UeMy paBHAa MarHuTHas

8,85x10"* (/M)

6,28x10"" (Tu/m)

MIPOHUIIAEMOCTh BaKyyMa: 107/ 4n C* (D/m)
4nx 107 (Tu/m)
LT
Kp c
P
K _
pUTHYECKast TMHA BOJHBI B >
A =

BOJTHOBOJIE MTPSIMOYTOJIEHOTO CEUEHHS
orpenensercss GopMyIIOou:

/mz n.,
L (;)4‘(5)

Kp 2

3axon ["aycca:

(j)f]df = q.D rotHdS
L

N

B=rotA

j rot gradpdV =0

14

<ﬁDd§=Q
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Kakoii (hopmyroii cBsizaHbl 4acToTa A=fxc
U JUIMHA BOJIHBI: f=Axc
c=f/4

KCB | +1

-1

y |7-1

KoagdurmeHt crosiueii BOIHbI U KCB = 71
KO3 UIIMEHT OTPaKEHUSI CBSI3aHbBI o

BBIPAKCHUEM: KCB = +F

xep 17101

1+

B npsAMoyronsHOM BOJHOBOZIE OJIHA
W3 CKOPOCTEM, CBA3aHHBIX C
AJIEKTPOMArHUTHOM BOJTHOM, MOXKET OBITh
Oounbiie ckopocTu cBera. Kakas 3To
CKOPOCTB?

¢dazoBasi CKOPOCTh

IpyNIoOBasi CKOPOCTh

IOroOHHasA CKOPOCTH

OBICTpasi CKOPOCTh

Kakoii (kakue) mpubop (b1)
SIBIISIETCS (-FOTCS) PE30HAHCHBIMH

KIIUCTPOH

MarHeTpoH

reHeparop Ha auone ['aHHa

namma OeryIiei BOJHbI

Kakoii (kakue) mpubop (1) umeer (-
I0T) B CBOEM COCTaBe 3aMEeUISFOIIYIO

CTPYKTYpY

KJIMUCTPOH

MarHeTpoH

reHeparop Ha quone ['aHHa

nammna OeryIiei BOJHbI

Ycnosue cunxponusanuu B JIBB

¢azoBas ckopocts BU BOIHBI
MEHBIIIC UJIH paBHA CKOPOCTH IBHIKCHHS
SJICKTPOHOB

¢azoBas ckopocth BU BOIHBI
OOJIBIlIC MJIH PaBHA CKOPOCTHU JIBUKEHHSI
SJICKTPOHOB

(dazoBas ckopocth BU BosHBI paBHa
CKOpPOCTH CBETa

CKOPOCTb JIBUKEHHUSI 3JIEKTPOHOB
paBHa CKOPOCTH CBETA

14.1.2. TeMbl KOHTPOJIbHBIX PadoT
OO6mue Bompockl renepatopoB u ycunuteneit CBY.

Kincerponsl.

Jlammier Gerymel BOTHBI 1 00paTHOM BoHBI O - THTIA.

[TpuGopsr M — Tuma.
[TomyrpoBOAHNKOBBIE IPHOOPHI.

14.1.3. TeMbI 1O0KJIa10B

[11aTHHOTPOHB! (aMIUITUTPOH, CTAOMJIOTPOH). YCTPOWCTBO, MPUHIIMII
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O6nacTu mpuMeHeHusl.

Konctpykums JIBB tuma "M", mpuniun aeiictBus. OCHOBHBIE XapaKTEPUCTUKH: KOAIDPHUITUEHT
YCUIICHUs, aMIUTUTYIHAsI XapaKTepucTrka, snekTpoHHbiii KI1JI, momoca pabounx 4actot, kodhduinueHt
myma. OGmacTv MpUMEHEHHS.

OcoOeHHOCTh KOHCTpYKIMH W mnpuHuun neiicteus JIOB Tuma "M". XapakTepucTukKu U
rmapamMeTphl: BBIXOAHAS MOIIMHOCTbH, AmekTpoHHbIN KIIJI, snekrponHas mepectpoiika yactoTel. O0mactu
MIPUMEHEHUS.

OCOOCHHOCTH CMECUTENBHBIX U JeTeKTOpHbIX auomaoB CBY. BAX, skBuBajeHTHas cxema,
rapaMeTpbl CMECUTENIBHBIX U JETEKTOPHBIX TUOIOB.

JlaBunno-tiponetHeiid auox (JIITM). Crpykrypa amoma, ¢puznuecKue MPOIECChl, CTAaTUYECKUN U
JTUHAMHYECKHUI PEXUMBI paOOTHI.

14.1.4. Tembl OIPOCOB HA 3aHATHAX

Ornpenenenne quana3oHa CBEPXBBICOKUX YaCTOT.

CBoiicTBa 1 0COOCHHOCTH IEKTPOMATHUTHBIX KosieOaHuii nuanazona CBY.

Knaccudukarus npuéopor CBY.

XapaKkTepUCTUKHU U napameTpsl mpudopos CBY.

OcoOenHoctu pabOTHl M KOHCTPYKIMH SJIEKTPOHHBIX JAaMIl CO CTaTHUYECKUM YIpPaBICHHEM
AJIEKTPOHHBIM NOTOKOM B quana3zone CBY.

BnusiHue MHEPIMOHHBIX CBOMCTB 3JIEKTPOHHOTO MOTOKA HAa PabOTy 3JEKTPOHHBIX JIAMII.

OcobeHHOCTH 3MeKTpOHHBIX TpubopoB CBY ¢ QMHAMUYECKHM YIpPABICHHUEM BIEKTPOHHBIM
ITIOTOKOM.

OOt mpuHIUN IeHCTBUA IEKTPOBaKYyMHBIX puoopoB CBY O-tumna.

V3KomonocHbIe KoJie0aTeIbHbIe CUCTEMBI 3JIEKTPOBAaKYyMHBIX Tiprbopos CBY.

14.1.5. Temb1 1a00paTopHBIX padoT
HccnenoBanue MaraeTposa
HccnenoBanue oTpa)areabHOI0 KIMCTPOHA
Uccnenosanue ycuurensHo JIBB tuna O
Uccnenosanus reneparopa Ha quonae ['anHa

14.1.6. 3auér
OCHOBHBIE YpaBHEHUS 1711 aHAJIN3A [TPOLIECCOB.
Bpewms u yron nposera.
IIpocTpaHCTBEHHO-BPEMEHHBIE THAIPAMMBI.
Tox Bo BHemHel nienu MBII. YpaBHeHue u ¢popMa HaBeIEHHOTO TOKA.
HaBeneHHBIN TOK MOLYITMPOBAHHBIM ITIOTOKOM.
OTO6Op PHEPTUU OT IBYIKYIINXCS HOCUTENEH 3apsia.
VYnpaBneHue 3J€KTPOHHBIM TOTOKOM.
Pe3onaropsl.
3aMeUISIIOIIME CUCTEMBI, TApaMETPbl U XapaKTEPUCTHKH.
10. Tume! 3aMeISIONIAX CUCTEM.
11.IIpumenenne CBY-narpesa.
12. TpeboBaHMs K AIMEKTPOHHOM MYIIIKE.
13.IlonepeyHo orpaHMYMBAIONIAs CUCTEMA.
14. DKBUBaJICHTHAs CXeMa TEHEPATOPOB M YCHUJIUTENCH C pe30HaHCHON KOJIeOaTeIIbHOW CHCTEMOM.
15.11poseTHBIi KINCTPOH.
16.Bo3aelicTBue mosisi IEPBOTrO PE30HATOPA HA AIIEKTPOHHBIN MOTOK.
17.9nexrponnsiii KI1/] nponeTHOro KIucTpoHa.
18. YcunurenbHbI MPOJIETHBINA KIUCTPOH.
19.MHOrope3oHaTopHbIE€ IPOJIETHBIE KINCTPOHBI.
20.OTtpaxxarenbHbIE KIIUCTPOHBI.
21.Cxema yctpoiicta u npunuun aecrsus JIBBO.
22.B3auMonelCcTBUSL TIOJISI BOJIHBI C JJIEKTpOHAMU B «ropsiuem» pexkume JIBBO (nmuHeliHoe
pUOSTKEHUE).
23. Xapaxrepuctuku JIBBO.

WX R WD —
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24.Jlamnia o6parHoit Boubl Tuna O (JIOBO).
25.YcTpoicTBO MarHeTpoHa.

26. JIBukeHUE 3IEKTPOHOB B CKPELIEHHBIX MOJISIX.
277. DopMUpOBaHKE IEKTPOHHBIX CTYCTKOB. YCIOBUE CUHXPOHHU3Ma B MArHETPOHE.
28.Paboune XxapaKTepuCTUKU MarHeTpoOHa.
29. Jluonpr I'anna.

14.2. TpeOoBaHHs K OLIEHOYHBIM MaTepHaJIaM ISl JIUI[ ¢ OTPAHUYEHHBIMHM BO3MOKHOCTSMHU

3A0POBbS U HHBAJIU/10B

Jnst 5mi ¢ OrpaHUYEHHBIMH  BO3MOXKHOCTSIMH  37I0POBbS M HWHBAJIHUJIOB TPETYCMOTPEHBI
JOTIOJTHUTENbHBIE OLICHOYHBIE MaTepHalibl, IepeueHb KOTOPHIX yKa3zaH B Tadnure 14.
Tabnuna 14 — JlonmosHUTETBHBIE MaTepUalIbl OIICHUBAHUS JJIS JIUIl C OTPAHUYCHHBIMH BO3MOXKHOCTSIMHU

340pOBbA U UHBAJIMAOB

Kareropun
oOyJaronmxcs

Buanl 4OITOIHUTENBHBIX OLEHOUYHBIX
MaTrepualioB

@DopMbI KOHTPOJISL U OLIEHKH
pe3yABTaTOB O0YyUCHUS

C HapymeHusaMu
cryxa

TecTsl, MICBEMEHHBIE CAMOCTOSTEIILHBIC
paboThI, BOIIPOCHI K 3a4eTY,
KOHTPOJIbHBIE pabOTHI

[Ipenmy1iecTBEHHO NMCbMEHHAS
IIpOBEpKa

C HapymieHusIMU
3peHUs

CobecemoBaHne TI0 BOIIPOCAM K 3aUeTy,
OIPOC IO TEPMHUHAM

[IpenmytiecTBEHHO yCTHAs POBEPKa
(MHAMBUYATIBHO)

C HapymeHusaMu
OIIOPHO-
JBUTATEIHLHOTO
armapara

Pemenne quCTaHIMOHHBIX TECTOB,
KOHTPOJIbHBIE PA0OTHI, MUCbMEHHbBIE
CaMOCTOSITENIbHBIE PA0OTHI, BOIIPOCHI K
3a4eTy

[IpenmMyIiecTBEHHO TUCTAHITMOHHBIMH
MeETOIaMu

C orpaHMyYeHUSIMU TIO
00ILIEMETUITNHCKAM
IMOKA3aHUSIM

TGCTBI, IIUCHbMCHHBIC CAMOCTOATCIIbHBIC
paboThI, BOIIPOCHI K 3a4€TY,
KOHTPOJILHBIC pa6OTBI, YCTHBIC OTBCTHI

[IpenMy1ieCTBEHHO IPOBEpPKA
METOAAMH UCXOJS U3 COCTOSTHUS
oOydarolierocss Ha MOMEHT IIPOBEPKU

14.3. MeTonnuyeckne peKOMEHIANUM 110 OLIEHOYHBIM MATEPHAJIAM LISl JIMI] C OTPAHNYEHHBIMH
BO3MOKHOCTSIMH 310POBbSI  HHBAJIUI0B

Jis nui ¢ OrpaHUYCHHBIMH BO3MOXKHOCTSMHU 370POBbS U WHBAIHJIIOB MPEAyCMATPUBACTCS
noctymnHast popma MpeoCTaBICHUs 3a1aHUi OLIEHOYHBIX CPEJCTB, @ UMEHHO:

— B IieyatHoi (opme;

- B TieyaTHOU (hopMe ¢ YBEIMUCHHBIM IIPU(TOM;

- B (hopMe 3JIEKTPOHHOTO IOKYMEHTa;

- METO/IOM YTEHUSI aCCUCTEHTOM 3aJlaHusl BCIIyX;

- IPEOCTaBIIEHUE 3aJJaHHsl C UCIIOJIb30BaHUEM CYpIOTIEpEBOIA.

Jlunam ¢ orpaHMYEHHBIMH BO3MOKHOCTSIMU 3/I0pOBbS M HHBAJIMJAM yBEIWYHBAETCS BpeMsl Ha
MOJITOTOBKY OTBETOB Ha KOHTPOJBHBIC BOMPOCHL. J[si Takux OOyYaroIUXCs MpeaycMaTpUBACTCS
nocTymnHast popma Mpe1oCTaBICHUsI OTBETOB Ha 3aJaHUsl, @ UMEHHO:

— MUChMEHHO Ha OyMmare;

— HaOOp OTBETOB Ha KOMIIBIOTEPE;

— HA0OpP OTBETOB C UCTOJIH30BAHUEM YCIIYT ACCUCTECHTA,

- MPEJCTaBICHUE OTBETOB YCTHO.

[Ipouenypa oIEeHMBaHHUS peE3yAbTAaTOB OOYyYEHHs JHI] C OTPAaHMYEHHBIMH BO3MOXKHOCTSIMHU
3I0OPOBBSl U MHBAJIWIOB MO JUCHHUIUIMHE TMpPEIyCMaTpUBaeT MpeaocTaBieHre WHpopManuu B (Gopmax,
a/IalTUPOBAHHBIX K OTPAHUYEHUSM UX 3/I0pPOBbS U BOCTIPUATHUS HHPOpMAIINH:

Jlaist M1 ¢ HAPYIIEeHUsIMU 3PeHUsI:

- B (hopMe 3JIEKTPOHHOTO JIOKYMEHTa;

- B Ie4aTHOM (hopMe YBEITUUCHHBIM MIPUGTOM.

Jast M1 ¢ HapyIeHUsIMU cJIyXa:

— B (hopMe PIIEKTPOHHOTO IOKYMEHTA;
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- B TIe4aTHOU (hopme.

{1 U1 ¢ HAPYLIEHUsSIMU OTIOPHO-BUTATEJILHOTO anapara:

- B ()OpME AIIEKTPOHHOTO IOKYMEHTA;

- B TIe4aTHOU (hopme.

HpI/I HGO6XOI[I/IMOCTI/I g Il € OrpaHUYCHHBIMU  BO3MOXKHOCTAMH 3J0POBbA W HWHBAJINIOB
npoIieaypa OIICHUBAHUS PE3YIIBTaTOB 00YUICHUS MOXKET MPOBOUTHCS B HECKOJIBKO TAIOB.
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